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Description 

This Invention relates to fUm-formlng resin compositions, a method for preparing them and their use for coat- 
ing substrates, preferably metallic substrates. 
6 6B-A-2 107 321 discloses a heat-curable water-dispersible fitnvforming resin composition which is the 

reaction product of a water-insoluble phenolic resin with an epoxy resin and a phosphoric acid. v; 

This composition can be used alone or mixed with a water-dispersible epoxy resin for producing coating 
compositions. When the resin composition is mixed with a water-dispersible epoxy resin, the phenolic to total 
epoxy resin ratio is at least 1 : 5, preferably at least 1:3. t 
iO Furthennore, US patent 4,059.550 discloses an aqueous dispersion of a heat curable coating composition 
which is made from a mixture of (I) a complex polyhydroxy polyether resin which is for example terminated with 
epoxy groups and (II) a phenoiplast resin whereby as a catalyst for the curing reaction an adduct of phosphoric 
add and a gtyddyl polyether of a polyhydric phenol is used. 

However, formulations based on such compositions, to achieve sufficient chemical resistance for their use 
15 in food contact applications, contain an amount of phenoiplast resin which renders the final coating yellow or 
gold in colour. 

Accordingly, coating compositions disdosed in GB-A-2, 107,321 and US-A-4,059,550 are not suited for 
applications where a stable, dear or white pigmented coating system is desirable. 

Ep.A-0.002,718 disdoses a heat curable coating composition comprising an epoxy resin and a trimellitic 
20 anhydride-glycol ester. Such a composition gives colourless coatings suitable for white pigmentation and 
limited use in sanitary container applications. IHowever, formulations based on such compositions tend to be 
unstable with respect to viscosity versus time due to the inherent reactivity of the anhydride species and are 
limited in their application due to the resulting chemical resistance properties of the cured coating. 

Accordingly, it remains desirable to provide a film-forming resin composition which is useful for produdng 
25 dear or white pigmented coatings which are suitable for sanitary applications. 

SUMMARY OF THE INVENTION 

Accordingly, one aspect of the present invention is a film-forming resin composition comprising 
30 (A) from 3 to 7 weig ht percent of a phenolic resin , 

(B) from 35 to 75 weight percent of an epoxy resin and 

(C) firom 22 to 62 weight percent of a reaction product between an epoxy resin and a phosphoric or phos- 
phonlc acid, based on the total weight of (A), (B) and (0). 

Another aspect of the present invention is a method of preparing this resin composition by preparing a blend 
35 of the components (A), (B) and (C). 

Stai another aspect of the present invention is the use of this resin composition for coating substrates, pref- 
erably metallic substrates. 

StOI another aspect of the present invention is a substrate, preferably a metallic substrate, being at least 
partially coated with a coating prepared from this resin composition. 
40 The film-forming resin composition of the present invention shows excellent viscosity stability over a period 
of time. It is very useful for preparing thermosetting coatings for metallic substrates. The cross-linked resin 
composition gives essentially colouriess coatings of high toughness, flexibility, adhesion and chemical resist- 
ance malcing its use especially suited for the lining of containers for sanitary applications such as containers 
for food or beverages or cosmetics such as tooth pastes. 

45 

DETAILED DESCRIPTiON OF THE INVENTION 

The film-fonming resin composition of the present invention comprises from 3, preferably from 4 weight per- 
cent, and up to 7, preferably up to 6 weight percent of a phenolic resin (A). 
60 Suitable phenolic resins are for example reaction products of monohydric or polyhydric phenols with an 
aldehyde. Typical examples are resins prepared from phenol, resorcinol, o-, m- or p-cresbl, xylenol, para-ter- 
tiary-butyl phenol, nitrophenol or 2,2-bis(4-hydroxyphenoO propane condensed with formaldehyde, acetal- 
dehyde or propionatdehyde. 

Preferred phenolic resins are poiyalkylol phenols wherein the phenolic functionality has been at least par- 
65 tially etherlfied with e.g. methyl, ethyl or butyl groups. 

Illustrative examples of phenolic resins useful herein are described in "Encydopedia of Polymer Science 
and Technology", Volume 1 0, pages 1-68, intersdence Publishers (1 969) which is hereby Incorporated by refer- 
ence. 
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The phenolic resin is preferably solid or semi-solid at ambient temperature. 

Preferred phenolic resins are those commercially available from Hoechst AG as PHENODUR PR 401, PR 
515, PR 612, PR 722 or from General Electric as METHYLON 75108. or from Reichhold as VARCUM 29-170. 

The film-forming resin composition of the present invention further comprises from 35. preferably from 53 
weight percent, and up to 75, preferably up to 61 weight percent of an epoxy resin (B). 

The epoxy resin should preferably contain on the average at least 1, nrK)st preferably firom 1 to 4 epoxide 
groups, per molecule. 

Illustrative examples of epoxy resins useful herein are described in The Handbook of Epoxy Resins by H. 
Lee and K. Neville, published in 1967 by McGraw-Hill, New Yoric, in appendix 4-1, pages 4-56 and U.S. Patent 
Nos. 2,633,458 ; 3,477,990 (particularly column 2, line 39 to column 4, line 75) ; 3.821,243 ; 3.970,719 ; 
3,975.397 and 4,071,477 and G.B. Patent Specification No. 1,597.610, all of which are incorporated herein by 
reference. 

Epoxy resins of particular interest in the practice of the present invention Include diglycidyl ethers of bis- 
phenol compounds, particularly those compounds represented by the following general structural fomiula : 



20 CJ^CH-CJ^O 



(X) 




OH 




25 



30 



35 



40 



45 



SO 



55 



wherein : 

each A is independently a divalent hydrocarbon group having from 1 to 6 carbon atoms, preferably 
methylene or isopropyiidene, or a covalent bond ; 

each X is independently hydrogen, an alkyi group of 1 to 6 carbon atoms or halogen, preferably chlorine 
or bromine ; and 

n has an average value of from 0 to 50, preferably from 5 to 25, most preferably from 10 to 18. 

The epoxy resin (B) is preferably solid or semi-solid at ambient temperature prior to curing. 

The average epoxy equivalent weight is preferably fipom 172, more preferably from 1200, and preferably 
up to 20000, more preferably up to 5000. 

The epoxy equivalent weight is the weight of epoxy resin (in grams) containing one equivalent of epoxy. 

Particularly prefenred epoxy resins are those wherein each A is methylene or isopropyiidene, each X is inde- 
pendently hydrogen or bromine and n is on the average from 10 to 18. Preferred examples of these resins are 
bisphenol A type epoxy resins having an average epoxy equivalent weight of from 1200 to 5000. Such resins 
are commercially available from The Dow Chemical Company as D.ER. 667 E, D.E.R. 668 E and D.ER. 669 
E epoxy resins. 

The film-forming composition of the present invention further comprises from 22, nrwst preferably from 35 
weight percent, and up to 62, preferably up to 43 weight percent reaction product (C). 

The reaction products (C) between an epoxy resin and a phosphoric or phosphonic acid are known from 
U.S. patents 2.541.027 ; 4,164,487 ; 4.289,812 and 4.397,970. 

The reactton product (C) is preferably of the type described in detail in US patents 4,397,970 and 4.164.487 
prior to the addition of the neubBlising amine. 

The epoxy resin component of the reaction product (C) is preferably of the type described above for epoxy 
resin (B) of fomiuta i but where n has an average value of from 0 to 50, preferably from 0 to 25 and most pref- 
erably from 0 to 15. 

The phosphoric acid used for preparing the reactton product (C) is most conveniently In the form of com- 
merdal anhydrous orthophosphoric acid or aqueous phosphoric acid having a concentration of at least 60 per- 
cent, but condensed fonms of phosphoric acid such as poly phosphoric acid or pyrophosphoric acid can be used, 
as can phosphoric acid semi-hydrate 2H3P04 • H2O. 

The reac^on product (C) between an epoxy resin and a phosphoric or phosphonic acid can be prepared 
as described In US patents 4,397,970 ; 4,164,487 and 4,289,812. The reaction product (C) preferably contains 
from 0. 1 to 1 0. more prefera biy from 0.5 to 4 weight percent phosphoric acid, based on the total amount of epoxy 
resin and phosphoric acid. 

The resin composition of the present-Invention can be prepared by blending the components (A), (B) and 
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(C). A convenient form of mixing the resin components A, B and C and rendering them suitable for coating the 
substrate is by dissolving them In an organic solvent Various solvents or mixtures thereof may be employed 
for this purpose and may for example include glycol ethers or their acetates such as ethoxyethanol. methoxyp- 
ropanol or butoxyethanol ; esters such as ethyl acetate, Isopropyl acetate, butyl acetate or amyl acetate ; or 
5 ketones such as methyl ethyl ketone, methyl isobutyl ketone or cydohexanone.Addittonally, hydrocarbons may 
be included such as toluene or xylene or alcohols such as butanol, such that good wetting properties and drying 
characteristics are achieved for the intended substrate, coating technology and curing method. 

The resin composition preferably comprises one or more of the above-mentioned solvents. The total weight 
of the sum of phenolic resin (A), epoxy resin (B) and reaction product (C) is preferably from 20 to 50 percent, 
10 more preferably from 30 to 40 percent based on the total weight of the sum of (A), (B) and (C) and the sol vent(s). 

The resin composition of the present Invention Is very useful for providing unpigmented clear coatings which 
do not have a yellowish appearance. 

The resin compositk)n of the present Invention is also very useful for providing pigmented coatings without 
the yellowing normally caused by the presence of a phenolic resin. For example, pigmentation with titanium 
15 dioxide will result in bright white coatings with excellent chemical resistance. The pigmented resin composition 
preferably comprises one or more of the above-mentioned solvents. The total weight of the sum of phenolic 
resin (A), epoxy resin (B) and reaction product (C) Is preferably from 10 to 40 percent, more preferably from 
20 to 30 percent, based on the total weight of the sum of (A), (B) and (C), the pigment(s) and the solvent(s). . 

The weight of the pigment(s) is preferably from 10 to 30 percent, more preferably from 15 to 25 percent, 
20 based on the total weight of the sum of (A), (B) and (C), the pigment(s) and the soIvent(s). 

The resin composition of the present invention can also contain known additives, for example agents for 
promoting cross-linking or improving the flow of the resin composition. 

The coating composition can be applied to substrates such as glass, plastics or metals, preferably metals 
such as low tinned steel, chromed steel, black plate or aluminium, either as sheets or continuous coils by 
25 methods such as roller coating, spray coating, dip coating or curtain coating. Preformed shapes may also be 
coated, for example food or beverage cans by spray, dip or rinse coating techniques. 

Curing or cross linking of the resin composition Is preferably effected by heating the coated substrate in 
an air circulated oven to between lOO^C and 300'C, more preferably between 180«C and 225»C for between 
30 seconds and 30 minutes, more preferably 6 to 15 minutes. Alternatively, this operation may be conducted 
30 by induction heating of the coated substrate or by its exposure to infra-red radiation. 

The present invention is further illustrated by the following examples which do not limit the scope of the 
invention. Unless otherwise specified, all parts and percentages are by weight 

The following components are used for preparing the film-forming compositfon of the present inventk>n .: 

- Phenolic resin (A) : a phenolic resin which Is commerdally available from Hoechst AG under the 
$s trademaric PHENODUR PR 401. 

- epoxy resin (B) : a reaction product of epichlorohydrin and blsphenol-A whk:h is commercialty available 
from The Dow Chemical Company under the trademaric D.E.R. 668 E, 

- reaction product (C) between an epoxy resin and phosphoric add (hereafter called : epoxy phosphate 
ester) : the epoxy phosphate ester prepared as described below, 

40 ' solvent mixture (D) : a mixture of methoxypropanol, xylene and n-butanol in a weight ratio of 2 : 2 : 1 . 

Epoxy phosphate ester (C) preparatton 

To a 10 kg steel reactor equipped with oil heating, stirrer and reflux condenser, 4131 g of D.E.R. 330 
45 (trademaric) epoxy resin Is charged, together with 2068 g of bisphenol-A. The mbcture is stirred and heated to 
90^C and when homogenous, 600 ppm of ethyttriphenylphosphonlum acetate is added. Heating is continued 
until an exotherm occurs at 145*'C. 

The temperature is held at 1 65''C for 60 minutes after which time 1317 g of butoxyethanol is charged and 
mixed at 135''C for 30 minutes until a solution is fonmed. Next, 310 g of a 25% solution of polyphosphoric acid 
50 In DOWANOL EB (trademark) glycol ether Is added and stirred for an additional 60 minutes. Phosphorylation 
Is complete when the epoxy content Is reacted down to less than 0.1%. 

2870 g of methoxypropanol is added after approximately 60 minutes and the mixture is stinred at 130**C 
for a further 30 nrtinutes. 

Hydrolysis of the di- and tri-ester is effected by the additk>n of 100.4 g of demineralised water and main- 
55 tainlng the reaction at 130^ for a final 150 minutes after which time the produced epoxy phosphate ester is 
cooled and analysed. 

The product has a non-volatQe content of 60 percent, based on the total weight of epoxy phosphate ester 
and solvent 
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Example 1 

gear Lacquer Formulation 

22.80 parts by weight (pbw) of the epoxy phosphate ester (C) is mixed vyith 20.52 pbw of the epoxy resin 
(B) in 54.1 1 pbw of the solvent blend (D). To this mixture 2.57 pbw of the phenolic resin (A) is added with stirring 
and left for 12 hours at room temperature. 

The formulation has a nonvolatile content of 36% and a Brookfield viscosity of 320 mPa • s. 
The weight ratio of epoxy phosphate ester (C) : epoxy resin (B) : phenolic resin (A) Is 38 : 57 : 5. 



I-acquer Properties 

Coatings are made on E2 tinned steel from Rasselstein AG and then cured in an air-circulated oven at 
200*^0 for various times. 
IS The cured film undergoes the following tests : 

I. Solvent resistance : the coated plate is rubbed with an acetone soaked cotton pad until the film coating 
is affected. The number of double rubs Is counted. 

II. Flexibility ("wedge bend") : measured as described in Verpackungs-Rundschau 25 (1974), Nr. 6, 
Tech.-wiss. Bellage, pages 47 and 48. 

20 III. Cross-hatch adhesion : measured according to DIN 53 151. 

IV. Adhesion/flexibility TErichsen square cup'^ : Erichsen square cups of 40 mm x 40 mm are drawn on 
an Erichsen cupping machine model 142 and the adhesion/flexibility of the coating is tested. 

The best appearance is rated as 1, the worst one as 8. 

V. Add resistance : Erichsen square cup appearance after bofling for 60 minutes In a 2% tartaric acid sol- 
25 ution at 120''C. Rated 1-8 as above. 



Cure time 

30 (min at 200*C) 8* 10* 12' 20' 



Dry coating 

thickness 4»2 4.7 4.6 5.0 
(micrometers) 

^ Solvent Resistance 30 40 45 50 

Wedge Bend (%) 76 78 77 77 



Cross-hatch 

Adhesion (%) 100 100 100 100 

Erichsen Square cup 1111 

Acid Resistance 2 3 3 4 



EP 0 292 317 B1 



Example 2 

Pigmented lacquer formulation 

A mlllbase (predispersion) is prepared by dispersing 60.6 of pbw titanium dioxide in 1 0.1 pbw of the epoxy 
phosphate ester (C) solution described above and dOuting this mixture with 29.3 pbw of the above mentioned 
solvent blend (D). 

Afomiulation is made by dissolving 14.3 pbw of epoxy resin (B) in 38.4 pbw of said solvent blend (D), then 
mbcing in 33 pbw of the above described mlllbase, 1 .8 pbw of phenolic resin (A) and an additional 1 2.5 pbw of 
the epoxy phosphate ester (C) solution described above. 

The resulting formulation has a non-volatile content of 45% and a pigment : (epoxy phosphate ester (A) + 
epoxy resin (B) -i* phenolic resin (C)) ratio of 0.8 : 1 . The weight ratio of epoxy phosphate ester (C) : epoxy resin 
(B) : phenolic resin (A) is 38 : 57 : 5. 

Formulation Stability 

The stability of the pigmented lacquer fonfnuiation of Example 2 is demonstrated by monitoring the change 
In viscosity with time over a three month period at 40«C. 



Viscosity after X weeks at 40**C (mPa.s at 25*C) 
X weeks 0 3 6 9 12 



Viscosity (mPa.s 240 240 240 250 260 at 25<'C) 



Lacquer properties 

Coatings are made and tested according to the procedures in Example 1. 
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C\ire time 

(Bin at 8' 10' 12^ 20< 

200^0 



Dry coating 
tbickness 
micrometers ) 

Solvent 
Resistance 

Wedge bend (%) 

CrosB-hatch 
adhesion (%) 



6.6 6.5 6.2 6.9 



10 14 17 30 

65 64 65 63 



100 100 100 100 

Erichsen Square cup 1 1-2 1-2 2 



Acid Resistance 



Example 3 



2 2-3 3 



The significance of the ratio between epoxy phosphate ester (C) and epoxy resin (B) is illustrated below 
A number of fomiulations are prepared with various ratios of the two components (C) and (B), Iceeping constant 
the amount of phenolic resin (A) (5 pbw) and curing conditions (10 min at 200«C). 
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Epoxy resin (B): 

Epoxy phos- 95:0 76:19 65:30 57:38 38:57 19:76 0:95 

phate ester I II III IV V VI VII 

(C) (pbw) (conqparativc) Ccotnparative) 

Solvent 3 5 5 14 20 20 100 

Resistance 

Wedge bend % 42 56 61 64 70 63 60 

Erichsen 1 Y 1 11-2 1-2 1-2 1-2 

Square cup 

Acid 1-2 B 1-2 SB 2 2 3 4-5 SB 6 SB 

Resistance 



where Y implies that a coating has a definite yellow tint with a Gardner colour of approximately Z 
B and SB Imply (slight) blushing of the coating indicating a loss of acid resistance. 
Sufficient phosphoric acid Is added to the fomiulations I, II, IV and VI to make the total amount of free and 

reacted phosphoric acid in each, the same as that reacted in formulation Vll. 

The effect of varying the phenolic resin (A) content for the given weight ratio t>etween epoxy resin (B) and 

epoxy phosphate ester (C) of 57 pbw : 38 pbw is illustrated below : 

Phenolic resin 

content (pbw) 3 5 7 



Solvent Resistance 4 14 15 

Wedge bend % 62 64 66 

Erichsen Square cup 1-2 1-2 1-2 

Acid Resistance 2 SB 2 3-4 
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Claims 

Claims for the Contracting States : AT, BE, CH. DE. FR. GB, IT, LI, NL, SE 

5 1 . A resin composition comprising 

(A) from 3 to 7 weight percent of a phenolic resin, 

(B) from 35 to 75 weight percent of an epoxy resin and. 

(0) from 22 to 62 weight percent of a reaction product l>etween an epoxy resin and a phosphonc or phos- 
phonic acid, 

10 the said parts by weight being based on the total weight of (A), (B) and (C), 

2. A resin composition as claimed in Claim 1, which also comprises an organic solvent 

3. The resin composition of Claim 1 or Claim 2 comprising 
from 4 to 6 weight percent phenolic resin (A), 

from 53 to 61 weight percent epoxy resin (B) and 
IS from 35 to 43 weight percent reaction product (C). 

4. The resin composition of any of Qalms 1 to 3 wherein the epoxy resin (B) is a resin of formula I 




35 



wherein 



each A independently is a divalent hydrocarbon group having from 1 to 6 carbon atoms or a covalent bond ; 
30 each X independently is hydrogen, an alky! group of 1 to 6 carbon atoms or halogen and ; 
n has an average value of from 0 to 50 and 

wherein the reaction product (C) is the reaction product between said epoxy resin and a condensed form of 



phosphoric add. . 

5. The resin composition of any of claims 1 to 4 wherein the epoxy resin (B) is a resin of fonnuia I 




CJ^CH-CK^O 




-J n <I> 



45 



wherein each A is isopropylidene. each X is hydrogen and n has an average value of from 5 to 25. 

6. The resin composition of any of claims 1 to 5 wherein the reaction product (C) is the reaction product 
between an epoxy resin of fonnula I 



so 



55 



C^— CH-Ci^O 





— ^ n <I> 
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10 



wherein each A is Isopropylidene, each X is hydrogen and n has an average value of from 0 to 15 and a con- 
densed form of prosphoric acid. 

7. The resin composition of any of claims 1 to 6 comprising additionally a pigment and a solvent or solvent 
mixture in such an amount that the total weight of the sum of phenolic resin (A), epoxy resin (B) and the reaction 
product (C) is from 10 to 40 percent and the weight of the pigment Is from 10 to 30 percent, based on the total 
weight of the sum of (A), (B) and (C), the pigment and solvent (mixture). 

8. Use of the resin composition of any of Claims 1 to 7 for coating substrates. 

9. The use of Claim 8 for coating metallic substrates. 

1 0. A substrate, preferably a metallic substrate, being at least partially coated with a coating prepared from 
the resin composition of any of Claims 1 to 7. 



Claims for the Contracting State : ES 



15 



20 



1. A substrate being at least partially coated with a coating prepared from a resin composition comprising 

(A) from 3 to 7 weight percent of a phenolic resin, 

(B) from 35 to 75 weight percent of an epoxy resin and 

(C) from 22 to 62 weight percent of a reaction product between an epoxy resin and a phosphoric or phos- 
phonic acid, 

based on the total weight of (A), (B) and (C). 

2. Hie substrate of Claim 1 wherein the resin composition from which the coating is prepared comprises 
an organic solvent 

3. The substrate of Claim 1 being at least partially coated with a coating prepared from the resin composition 
comprising 

from 4 to 6 weight percent phenolic resin (A), 
from 53 to 61 weight percent epoxy resin (B) and 
from 35 to 43 weight percent reaction product (C). 

4. The substrate of any of Claims 1 to 3 being at least partially coated with a coating prepared from the 
resin composition wherein the epoxy resin (B) is a resin of formula I 



30 



35 




(X) 




— CH-CI^-O 
OH 




40 



45 



wherein 

each A independently is a divalent hydrocarbon group having from 1 to 6 carbon atoms or a covalent bond ; 
each X independently is hydrogen, an alkyi group of 1 to 6 carbon atoms or halogen and ; 
n has an average value of from 0 to 50 and 

wherein the reaction product (C) is the reaction product between said epoxy resin and a condensed form of 
phosphoric acid. 

5. The substrate of any of Qaims 1 to 4 being at least partially coated with a coating prepared from the 
resin composition wherein the epoxy resin (B) is a resin of formula I 



5a 



55 




OH 
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wherein each A is isopropylidene. each X is hydrogen and n has an average value of from 5 to 25. 

6. The substrate of any of Qalms Ito 5 being at least partially coated with a coating prepared from the 
resin composition wherein the reaction product (C) is the reaction product between an epoxy resin of formula 
I 

5 




CI) 



wherein each A is isopropylidene. each X is hydrogen and n has an average value of from 0 to 15 and a con- 
densed fonn of phosphoric acid. 

7. The substrate of any of claims 1 to 6 being at least partially coated with a coating prepared from the 
resin composition which additionally comprises a pigment and a solvent or solvent mixture in such an amount 

20 that the total weight of the sum of phenolic resin (A), epoxy resin (B) and reaction product (C) is from 1 0 to 40 
percent and the weight of the pigment is from 10 to 30 percent, based on the total weight of the sum of (A), (B) 
and (C). the pigment and solvent (mixture). 

8. The substrate of any of claims 1 to 7 being metallic. 

9. A method of preparing the coated substrate of any of claims 1 to 8 wherein the resin composition is 
25 applied to the uncoated substrate and cured on the substrate. 

10. The method of daim 9 wherein the resin composition is cured at a temperature between 100*C and 
300*^0 for a period of 30 seconds to 30 minutes. 



30 Anspruche 

Patentansprucha fur die Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Harzzusanrunensetzung enthaltend 
35 (A) von 3 bis 7 6ew.-% eines Phenolharzes. 

(B) von 35 bis 75 Gew.-% eines Epoxyharzes und 

(C) von 22 bis 62 Gew.-% eines Reaktionsproduktes eines Epoxyharzes und einer Phosphorsiure Oder 
Phosphonsaure, 

wobel sich die Gewichtsprozente auf Gesamtgewteht von (A), (B) und C) beziehen. 
40 2. Haizzusammensetzung nach Anspruch 1, dadurch gekennzeichnet. da& sie auch ein organisches 
Ldsemlttel enthalt 

3. Harzzusammensetzung nach Anspruch 1 oder Anspruch 2, dadurch gekennzelchnet, da& sie von 4 
bis 6 Gew.-% Phendharz (A), von 53 bis 61 Gew.-% Epoxyharz (B) und von 35 bis 43 Gew..% Reaktionsprodukt 
(C)enth9it. 

45 4. Harzzusammensetzung nach jedem der AnsprOche 1 bis 3, dadurch gekennzelchnet, daB das Epo- 
xyharz (B) eIn Harz der Fonmel I ist 




in der Jedes A unabhangig eine zweiwertlge Kbhienwasserstoffgruppe mit 1 bis 6 Kohlenstoffatomen Oder eine 
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kovalente Bindung istjedes X ist unabhangig Wasserstoff, eine Aikylgmppe mit 1 bis 6 Kohienstoffatomen oder 
Halogen und n hat einen Mittelwert von 0 bis 50 und wobei das Reaktionsprodukt (C) das Reaktionsprodukt 
von dem Epoxyharz und einer kondensierten Form von Phosphorsaure ist 

5. Harzzusammensetzung nach jedem der Anspmche 1 bis 4, dadurch gekennzeichnet, da& das Epo- 
xyhaiz (B) ein Harz der Fomnel I ist 




— CH-ci^o 



I 

OH 




in der jedes A Isopropyiiden ist, jedes X Wasserstoff ist und n einen Mittelwert von 5 bis 25 hat 

6. Harzzusammensetzung nach jedem der Anspruche 1 bis 5, dadurch gekennzeichnet, da& 
Reakttonsprodukt (C) das Reaktionsprodukt eines Epoxyharzes der Fonnel I ist 





<I) 



in der jedes A Isopropyiiden ist, jedes X Wasserstoff ist und n einen Mitteiwert von 0 bis 15 hat, und einer kon* 
densierten Fonm von Phosphorsaure ist 

7. Harzzusammensetzung nach jedem der Anspruche 1 bis 6, dadurch gekennzeichnet da& sle zusStz- 
lich ein Pigment und ein Losemittei oder Ldsemitteigemlsch in einer solchen Menge enthalt, dall das Gesamt- 
gewfcht der Summe von Phenolharz (A), Epoxyharz (B) und Realctionsprodukt (C) von 10 bis 40 Prozent und 
das Gewicht des Pigmentes von 1 0 bis 30 Prozent, bezogen auf Gesamtgewicht der Summe von (A), (B) und 
(C), dem Pigment und Losemittei (gemisch) betragt 

8. Verwendung der Harzzusammensetzung nach jedem der Anspruche 1 bis 7 zum Beschichten von Tr3- 
gem. 

9. Verwendung nach Anspruch 8 zum Beschichten von Metalltrdgem. 

10. TrSger, vorzugsweise metalllscher Trager, zumindest teilweise beschlchtet mit einer Beschichtung, 
hergestelit aus der Harzzusammensetzung nach jedem der Anspruche 1 bis 7. 

PatentansprQche fOr den Vertragsstaat : ES 

1 . Trager, mtndestens teiiweise beschlchtet mit einer Beschichtung, hergestelit aus einer Harzzusammen- 
setzung, enthaltend 

(A) von 3 bis 7 Gew.-% eines Phenolharzes, 

(B) von 35 bis 75 Gew.-% eines Epoxyharzes und 

(C) von 22 bis 62 Gew.-% eines Reaktionsproduktes eines Epoxyharzes und einer Phosphorsaure oder 
Phosphonsaure, 

wobei sich die Gewichtsprozente auf Gesamtgewicht von (A), (B) und C) beziehen. 

2. Triger nach Anspruch 1, dadurch gekennzeichnet, dad die Harzzusammensetzung, aus der die 
Beschichtung hergestelit ist ein organisches Ldsemittel enthilt 

3. Trager nach Anspruch 1, dadurch gekennzeichnet da& ermindestens teilweise mit einer Beschichtung 
versehen 1st die he^estellt Ist aus einer Harzzusammensetzung enthaltend von 4 bis 6 Gew.-% Phenolharz 
(A), von 53 bis 61 Gew.-% Epoxyharz (B) und von 35 bis 43 Gew.-% Reakttonsprodukt (C). 

4. Trager nach jedem der AnsprOche 1 bis 3, dadurch gekennzeichnet daR ermindestens teilweise mit 
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einer Beschichtung versehen ist, hergestellt aus der Harzzusammensetzung, In der das Epoxyharz (B) ein Hare 
der Fonmel 1 ist 



0 




0-rC>^CH-C>^0 
OH 




in der jedes A unabhangig eine zweiwertlge Kohlenwasserstoffgruppe mit 1 bis 6 Kohiensionaiomen oaer eine 
kovalente Bindung ist. jedes X ist unabhangig Wasserstoff. eine All^lgruppe mit 1 bis 6 Kohlenstoffatomen Oder 
Halogen ist und n einen Mittelwert von 0 bis 50 hat und wobei das Reaktlonsprodukt (C> das Reaktionsprodukt 
von dem Epoxyharz und einer kondensierten Form von Phosphorsaure ist. 

5 Trager nach jedem der Anspruche 1 bis 4, dadurch gokennzeichnet, daa er mindestens teilweise mit 
einer Beschichtung vereehen ist, hergestellt aus der Harzzusammensetzung. In der das Epoxyharz (B) eIn Harz 
der Formel I ist 




)^ — CH-C>^0 
OH 




in der jedes A Isopropyllden-lst. jedes X Wasserstoff ist und n eInen Mittelwert von 5 bis 25 hat 

6. Trager nach jedem der Anspruche 1 bis 5. dadurch gokennzeichnet. daft er zumindest teflweise mit 
einer Beschichtung versehen ist. hergestellt aus der Harzzusammensetzung. in der das Reaktfonsprodukt (C) 
das Reaktionsprodukt eines Epoxyhaizes der Formel I ist 



(X) 




-ho— rC 



li^CH-CK^O 
OH 




— » n CD 



in der jedes A isopropyllden ist, jedes X Wasserstoff ist und n einen Mittelwert von 0 bis 15 hat und einer kon- 
densierten Form von Phosphorsaure IsL 

7. Trager nach jedem der Anspruche 1 bis 6, dadurch gokennzeichnet. daB er zumindest teilweise mit 
einer Beschichtung versehen ist, hergestellt aus der Harzzusammensetzung. die zusatzlich ein Pigment und 
ein Losemittel oder Losemittelgemlsch In einer solchen Menge enthalt. daB das Gesamtgewicht der Summe 
von Phenolharz (A). Epoxyharz (B) und Reaktionsprodukt (C) von 10 bis 40 Prozent und das Gewicht des Pig- 
mentes von 10 bis 30 Prozent, bezogen auf Gesamtgewicht der Summe von (A), (B) und (C), dem Pigment 
und Losemittel (gemisch) betragt 

8. TrSger nach jedem der AnsprQche 1 bis 7, dadurch gokennzeichnet daft er metallisch ist 

9. Verfahren zum Herstellen eines beschlchteten Tragers nach jedem der Ansprilche 1 bis 8, dadurch 
gekennzelchnet, daS die Harzzusammensetzung auf den unbeschichteten Trager aufgebracht und auf dem 
Trager gehartet wtrd. 
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1 0. Verfahren nach Anspruch 9, dadurch gekennzeichnet, dad die Harzzusammensetzung bei einerlem- 
peraturzwischen lOO^'C und 300''C w3hrend 30 Sekunden bis 30 Minuten gehSrtet wird. 



Revendicatlons 

r 

Revendicatlons pour les Etats contractants : AT, BE, CH, DE, FR, GB, IT, Li, NL, SE 

1. Composition de r^sine qui comprend 

(A) de 3 d 7 pour-cent en polds d*une r6slne phdnolique, 

(B) de 35 d 75 pour-cent en poids d'une r^sine ^poxy et 

(C) de 22 d 62 pour-cent en poids d'un produit de reaction entre une rSsine 6poxy et un acide phosphorique 
ou phosphonlque, 

lesdites parties en poids 6tant donn^es par rapport au polds total de (A), (B) et (C). 

2. Composition de r^sine selon ia revendlcation 1, qui comprend dgalement un solvant organique. 

3. Composition de r^sine selon la revendlcation 1 ou 2, qui comprend 
de 4 d 6 pour-cent en polds d'une r6slne ph6nolique (A), 

de 53 k 61 pour-cent en poids d*une r6slne 6poxy (B), et 
de 35 d 43 pour-cent en poids du produit de reaction (C). 

4. Composition de r6sine selon Tune quelconque des revendicatlons 1^3, dans laqueile la r6sine 6poxy 
(B) est une r^sine de fonrnule (1) 




dans iaquelte cheque A repr^ente de mani^e ind&pendante un groupe hydrocarbon^ divalent ayant de 1 ^ 
6 atomes de carbone ou une liaison covalente ; cheque X repr6sente de mani^re ind^pendante un atome 
d'hydrogSne, un groupe allcyie avec de 1 d 6 atomes de carbone ou un atome dlialog^ne et n possdde une 
valeur moyenne de 0 ^ 50, et dans laqueile le produit de reaction (C) est le produit de reaction enb-e ladlte 
rSsine 6poxy et une fonme condens^e d*aclde phosphorique. 

5. Composition de r^sine selon I'une quelconque des revendicatlons 1^4, dans laqueile la r^slne 6poxy 
(B) est une rSsine de formule (t) 




:i^— CH-c^|^-o 

OH 




<z> 



dans laqueile chaque A repr^ente risopropyliddne, chaque X repr6sente un atome d'hydrog^ne et n poss6de 
une vaieur moyenne de 5 d 25. 

6. Composition de rdslne selon I'une quelconque des revendicatlons 1^5, dans laqueile le produit de reac- 
tion (C) est le produit de r6acdon entre une r6sine 6poxy de formule (I) 
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(X)/ 



I'u^c H-c ^^-o]P ^4- * -4- 4-0 — 



OH 




<I) 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



dans laquelle chaque A repr^sente risopropylidfene. chaque X repr^sente un atome d'hydrogfene et n possfede 
une valeur moyenne de 0 St 15 et une forme condenste d'aclde phosphorique. 

7. Composition de r6sine selon Tune quelconque des revendications 1 d 6. qui comprend en outre un pig- 
ment et un soJvant ou un melange de solvants en une quantity telle que le poids total de la somme de la r6sine 
ph^noiique (A), de la r^sine 6poxy (B) et du prodult de rtaction (C) est compris entre 1 0 et 40 pour-cent et le 
poids du pigment est compris entre 10 et 30 pour-cent, par rapport au poids total de la somme de (A), (B) et 
(C), du pigment et du solvant (melange). 

8. Utilisation de la composition de r6slne selon Tune quelconque des revendications ^h7, pour recouvrir 
des substrats. 

9. Utilisation selon la revendication 8, pour recouvrir des substrats m6talliques. 

10. Substrat, de pi^f6rence un substrat m6tallique, qui est au moins partiellement recouvert d'un revSte- 
ment pr6par6 ^ partlr de la composlstion de rfesine selon Tune quelconque des revendications 1 ft 7. 

Revendications Pour TEtat contractant : ES 

1. Substrat qui est au molns partiellement recouvert d'un revfitement pr6par6 ft partir d'une composition 
de r^slne qui comprend 

(A) de 3 ft 7 pour-cent en poids d'une r6sine ph§noIique, 

(B) de 35 ft 75 pour-cent en poids d'une r6sine ftpoxy et 

(C) de 22 ft 62 pour-cent en poids d'un prodult de rftactlon entre une r§slne ft poxy et un acide phosphorique 
ou phosphonique, 

par rapport au poids total de (A). (B) et (C). 

2. Substrat selon la revendication 1 , dans iequel la composition de rftsine ft partir de laquelle on prftpare 
le revfttement comprend un sojvant organique. 

3. Substrat selon la revendication 1, qui est au molns partiellement recouvert d'un revfttement prftparft ft 
partir de la composition de rftslne qui comprend 

de 4 ft 6 pour-cent en poids d'une rftsine ph^nolique (A), 
de 53 ft 61 pour-cent en poids d'une r^sine ftpoxy (B). et 
de 35 ft 43 pour-cent en poids du produit de reaction (C). 

4. Substrat selon Tune quelconque des revendications 1 ft 3, qui est au moins partiellement recouvert d'un 
revfttement prftparft ft partir de la composition de rftsine dans laquelle la rftslne ftpoxy (B) est une rftslne de 
fonnule (1) 



cat>. 





0— rC>^— CH-CHjO 
OH 



■ 




CZ) 



dans laquelle chaque A reprftsente de maniftre Indftpendante un groupe hydrocarbonft divalent ayant de 1 ft 
6 atomes de carbone ou une liaison covalente ; chaque X reprftsente de maniftre indftpendante un atome 
55 d'hydrogftne, un groupe atkyle avec de 1 ft 6 atomes de carbone ou un atome d'halogftne et n possftde une 
valeur moyenne de 0 ft 50, et dans laquelle le produit de reaction (C) est le prodult de rftaction entre ladite 
rftsine ftpoxy et une forme condensfte d'aclde phosphorique. 

5. Substrat selon Tune quelconque dbs revendications 1 ft 4, qui est au moins partiellement recouvert d'un 
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revStement pr6par6 d partir de la composition de r^ine dans laquefle la rSsine 6poxy (B)**est una r^sine da 
fomiuie (i) 



10 



OH 




dans (aquelie chaque A repr6sente t'tsopropylid^ne, chaque X repr^sente un atome d*hydrog^ne at n possSde 
15 una valeur moyenne de 5 d 25. 

6. Substrat selon Tune quelconque des revendications 1^5, qui est au moins partiellement recouvert d*un 
revStement pr^par6 k partir de la composition de r^lne dans laquelle le produit de reaction (C) est le produit 
de reaction entre une r6sine 6poxy de fonnule (I) 



20 



25 



<x>. 




O-rC 




30 



35 



40 



dans laquelle chaque A reprisente I'isopropytid&ne, chaque X repr^sente un atome d'hydrog6ne et n pos^de 
une valeur poyenne de 0 d 15 et une fomf^e condens^e d'acide phosphorique. 

7. Substrat selon Tune quelconque des revendications 1^6, qui est au moins partiellement recouvert d'un 
revdtement pr6par6 ^ partir de la composition de r6sine qui comprend en outre un pigment et un solvant ou 
un nrtdlange de solvants en une quantity telle que ie poids total de la somme de la r6s!ne ph^nolique (A), de 
la r6s!ne 6poxy (B) et du produit de reaction (C) est compris entre 10 et 40 pour-cent et le poids du pigment 
est compris entre 10 et 30 pour-cent, par rapport au poids total de la somme de (A), (B) et (C), du pigment et 
du solvant (melange). 

8. Substrat selon Tune quelconque des revendications 1 ^ 7 qui est mStallique. 

9. Proc6d§ de preparation du substrat recouvert selon Tune quelconque des revendications 1^8, dans 
iequel on applique la composition de r6sine sur le substrat non recouvert et on la fait durcir sur le substrat 

10. Proo6d6 selon la revendication 9, dans Iequel on felt durcir la composition de r6sine k une temperature 
comprise entre lOO^C et 300^0 pendant une p^ode de 30 secondes k 30 minutes. 
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